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[fflf*3(3] 

Mm'*? 7rl^ AlSb, AlGaSb, AlGaAsSb. AllnSb, Ga 
InAsSb, Al InAsS b ©wf tt^t?*. * £ fc -J-fclf*:® 2 KSEttO* 

#y§fte>-^I Co 

InSb. InAsSb. InSbBU InAsSbBi, InTlSb, In 
TIAsSb, InSbN, I n A s S b NW>f* <bi^$ *ITV>& Z. t £ 1"£ft 

i ~ 3 (D^-ftifr\zmm.<nifcw-m j b>v- 1 c c 
im?&& 5 1 

i^i^^t I Co 

6 ] 

«»-^»*«#»/®[»=^W#S'»Jioa*^fc***, InSb/GaSb, 
InSb/GalnSb. InAsSb/InSb, InAsSb/GaSb, InAs 
Sb/G a I n S b <D*frtbM1R2tiX\,*& £ t i-^IS^ 1 ~ 3 <D^-f titMZ 

1 Co 

[»**7]. 

>^ I Co 

R^E^W^^JB/RJISaE^^^fra^ja*^*?*^, InAs/GaSb, 
InAs/GaInSb> InAs/GaAsSb> InAsSb/GaSb, InAs 
Sb/GaAsSb, InAsSb/GalnS b Otptf^S^S tLTV** d t 

tsi*ai ~3 ov^-rtL^tcismo^ia-fe^^ i c Q 

pll nSb/pII nAs Sb/nll nSb, pIGalnSb/p 
IlnAsSb/nlGalnSb, plGa I nSb/plI nSb/niGa I nS 
b <D * <b fitz p - n *^«»#-e* & £ ^ 1" It 1 ~ 3 O V>-f*L^ 

cbb*©*****;/'-* 1 Co 
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[0 0 0 1] 
[0 0 0 2] 

oaui^y^^sr^f^AflS-fev*^, km o s=a - t > "9- & if & w * 00 -c * & « 

[0 0 0 3] 

—2k LTtt, HgCdTe (MCT) ^InSbB 5 ^ft 

**j»a-cS*o Sfc* JtWiS!cl0-*lOOni:/hS<, << X*&*9> b g<D 

&Wi±£VK<\<* 0 fcrtfU 'iy *-i?iz^\,*xi±&M. fcftmT &1z»b^ mx 
%&m'*yt--vi)*&t>lxx^2> 0 

[0 0 0 4] 

zhK, &=Fmmm% j k>y-<D*pxt>^ mcti±* H g «# 

I n S b*Cov>tli, tftffi-f^iSLS^**)*t: I nAsxSbi-x©I H Wlt$^ 
tv^o 0flx.«T. I n S bmm*m^X-t<D±K I n S bO— «B*A s Kg&LT^t?* 

*~>*>wfeft-*-a;£ffi Ofcifcfcft l *if3Wft*fe^rv»*o *ino r t h 

wester n^(0R a z egh i feCUI nAsS b&*m^tz7 * hFJ K 
[0 0 0 5] 
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WW** i ] s&mm 53-58791 

#RJsp 2-502326 

m&wxm 1 1 fcx-nmm r* 1 4 1 oumy ^ >? j c q wk, 200 

1^5|20H> p56 

[^#fF»2] J. D. Kim, S. Kim, D. Wu, J. Wojkowski, J. Xu, J. Piotrowski 
, E. Bigan, and M. Razeghi, Appl. Phys. Lett., 67, 2645 (1995). 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

^ v> t ^ § ^ LT 0 

[0 0 0 9] 

fr7Mfc^Wi»#Jf 7^&££fc£#mt1-£ 0 R/ty77i#, AlSb. Al 

GaSb. AlGaAsSb, Al InSb, GalnAsSb, AlInAsSb <D^ 
•fflfrXlb &Z£ £#m fc -t & 

§1— -fb^%#-S#e<^m®^^^ <9> ^oKi- ftfrtt^Sft*^ I n S b 
, InAsSb, InSbBi, InAsSbBi, InTlSb, InTlAsSb, 
InSbN, I nAs S bNWf jimSiititStitS, £ i t, tUIB*— Ifc^ 

[0 0 10] 

i\ InSb/GaSb, InSb/GalnSb, InAsSb/InSb, InAs 
Sb/GaSb, InAsSb/GalnS b <D^-ffi^h^^ £ £ *!$&£•? & 0 £ 
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[0011] 

i#f(Ot^^fe^^ InAs/GaSb, InAs/GalnSb, InAs/Ga 
AsSb, InAsSb/GaSb, InAsSb/GaAsSb, InAsSb/Ga 
I n S b WffLfrfrh* & Z b*qmt1r 2> o 
[0012] 

#5&9§«>£ 5 <n%m&m<DTfcm&* nic »±, *5&9§oi& i * * ir» 2 &mm&<Dfa 

ft^pll nSb/pIInAsSb/nllnSb, pIGa I n-Sb/pII nAs 
Sb/nlGal nSb, pIGa I nSb/pII nSb/nlGal nS bOV^tL 

[0 0 13] 

[0 0 14] 
[0 0 15] 

ti> — ^^W B B H ^^T'#^ i><DX~&tiimx«1> X < , GaAsSS, S i if O 

[0 0 16] 

& 0 fl^Hftitf**^- (MB E) m> mtoternXM^Vf**'- (MOVPE 

^^t^ff -t Vt^^i^tSM^f #l<^)Mt Lt, Eg 2*1.24/ A (*n 
i^ifcft A = 1 0//m) 1:pJ£-r^A> K^y^E, fc^fcft^to^MMfcjFJBv* tt 
*„ ffUtf. *-ffc^W3M**« LTIi, InSb, InAsSb, InSbBi, I 
nAsSbBi, InTlSb, InTlAsSb, InSbN. InAsSbN^ifi 5 
JflLdv^^o I n A Sl S b!-iilH B H ^> K^t ^ 7*E e !±, 0. 5 8x 2 -0 
. 41x + 0. 1 8 =E g X-mZtL, ^^IW&HT-*** * (A. G. Thompson an 

dJ.C. Wool ley, Can. J. Phys. , 45, 255 (1967) #B3) „ A s &Jj£Jt?> x ** 0 
^■4*?+) I n S btt£iTC&7. 3^mJSLTOifeSJcfiv^Tfl8!E*«#fetL* 0 0. 
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x^O. 5TNfeSoEI2£. G a A s M 6 ±K«£ frfc^-<b^W^fcJl 7<Z>^<7> 
[0 0 17] 

-^4, InSb/GaSb, InSb/GalnSb. InAsSb/InSb, InA 
sSb/GaSb, InAsSb/GalnS b %t*X$)2> 0 I nAsiS bi-xiSH 
©x»i, ±|Bt?^/i i ? ICO. lsSx^O. 6 cofaHWt L< , £ K£P£ Lv> x <D 
tSHfiO. 2^x^0. 5f^ol3i:, G a A s«6±tc^$tL7t^-^%# 
8 /m^it^^-Mfc-m 9 & Mb-^J^'ffc-b >-9-tB 2 0#UO®f®Bi £ jjt Lfc 

oi&i 3 tin^-r) o 

[0 0 18] 

ibtL^o plK-f>^St LXii, 1 X 1 0 1 6 ~ 1 X 1 0 1 7 c m~ 3 *) £ 
L< «±. 2X10 16 ~5X10 16 cm- 3 T^^o 

MiI*>tOt^ flRJKRpcfi. «fclt?^$tL*o -CT% hit 

[0 0 19] 
[itl] 



[0 0 2 0] 

^Xi>$>t < t (kfl£Lh) . tiy^X^^f < ftii 

[0 0 2 1] 

It, InAs/GaSb, InAs/Gal 
nSb, InAs/GaAsSb, InAsSb/GaSb> InAsSb/GaAsS 
b> InAsSb/GalnS b & if**. Mftftftftfe-fe ^£H3E1-&±-e, 
&*L<JBv»e>*L& 0 SfciiBft^NMMfcW*-^ I n A SiS bi-x»H«3xWU _t|S 
•C^fci^CO. l^x^O. 6WW*fJt<, $^SfJU»xOiili0. 2 
^x^O. 5f^„ H4 fc»± N G a A s it 6 ±l:iffli^||f i#I 1 0 t iSfk^- 
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[0022] 

0^#7tti> Typ e-I I 2:flf if*L& M> KfliilT& «9 . 1"&:b*>. mig^^ 
[0 0 2 3] 

ffe^***MWt^#S#0*Jl#* h <9 „ pllnSb/plI 
nAsSb/nllnSb, pIGa I nS b/pll nAs S b/nlG a I nS b, 
pIGalnSb/pII nSb/nlGa I n S b * if<D p - n&d^MHfrP&S L < 

Si, Sn, Te, S. Se, G e 2?5&^f £ L < JBv>e>*U> 0 H 5 fctt N n 
I G a A s *« 6 ± iCf^t) W<7)«)|# 1 2^j£$*lTV>;Mfc^¥##*>^SB 
2<&fll*>KfWI8*^Lrt: (l*13ttH^*f) o H5C*V»t, ft^ft^MMfcoaWifl: 

1 2^\ IIKnIK-7'1 1 2 a/tISpSK-yi 1 2 b/«iKpIK-^l 1 

2 c <D 3mfr ( o%2>Wl) t 7FZiXX^%o 

[0 0 2 4] 

<b^^#om®^l 2(4, IflSiftK pMK S K-^»/Si 

iftgPnlK-yi^ii^^^otv^it^jfJ Lv*„ fcjftJtpffl K- K- 
tfv^fcjfttt, 6X10 17 ~5X10 18 cm" 3 T&^K J: «9$?j£ L< i± 1 x l 0 1 
8 ~4X 1 0 1 8 cm" 3 ifcftlSpIK-^gO H — tf (4, 1 X 1 

O^-IXIO 1 8 cm" 3 T?* >K iWiKlilXlO 1 ^lXlO 1 7 cm 
~ 3 ^SnIK-/l« K-ti >^«(±> 6xl0 17 ~5X10 18 cm 

- 3 T* «K «£ W£ L< ii lX10 18 ~4X10 18 cm- 3 O$gBT&& 0 

*j6*^i2#^j»-feV-9-Oi!8JKRpvtt, 8c2T*?K3*i*o 
[0 0 2 5] 
[f&2] 

[0 0 2 6] 

^§<ft^»t (knm±) , mm; 4 x<D&m*%w*-r < £*fcae>, *„ 

[0 0 2 7] 

4 > t *l 4 t k x § LTV* 4 ft-frW ^S^Ji * , 
II61i:Mt4^ HI 6 K^LfcJ: -9 KjfiS&'<v 77IU £i¥A-r& £ »* X •} 

Itt^K^K^SUiUo ^7 7 7i 1 4 LTtiU AlSb, AlGaSb, 
AlGaAsSb, A 1 I n S b , GalnAsSb. AlInAsSbft L < 

Jffi«Srl»*&"tSi:*1irtca<»^«3fii5&*j6ii3. ^%^#SO^M^¥ffi<bL, |£r£ 



ffiiE#2 004-3099155 



2003-316281 



6/ 



t©M^^«u t¥m%mmmbtifti$ x < > -mz ioon 

m~l £p£ L< fil 5 0 nm~6 0 0 nmilt^o *v 77fl 4 ©>Bl)£WU 
[0 0 2 8] 

fx m~ 1 0 ^ mf* 19, §f i L < (i, 0. 7 ^ m~ 5 (j. nu £ «9 £f £ L < ii 1 /*m~ 4 ^ 
< fi 2 ^ m~ 4 // mtife & 0 

^omma. $ FimmztL&mmKn^jmiP&i) . 1 nm~i 5 nmoia^ 

IfiU, i^tt<li2nm~l Onm, Hi:^L<li3nm~7nm^5 0 
*fc«4fr^«i&<3ja»attl 0-10 0^»9, ^ hi' it 2 0~5 01l»!lfi£j£;R3-£*£.fc 
)Wi Lv^ 0 
[0 0 2 9] 

*»M©*M*>t I C©Mft#ifl:tVtS5ti)iiIt4yn*xii % £1*^^ 
tfofclfe, 13iS:';7 h*7ft-C^-t* 0 Ul 3 fc LTtiAu/T i 

-a© 7°n * * 7 n - <dwx-& & o m-ft&m*mfcm 7*m^ izw&m*mfo* > 

2 (M^I*^I*>t) Ofll<0WfBBI«rBI7^, S p - n 1 2 &ffiv»fc 

[0 0 3 0] 

&fMr>"*HB2 tftt®M3 *r4tfl'7'4 >7U ^©111 3 *7^f 
>^4 b t?m^;fi<J^^ig$^:^O75 s ^0J(75^^-fe>-9- 1 CO— ^iJ^^So 

[0 0 3 1] 

-^HSo tfc* *kto-t&mm*ijfa&t:fe*>. m%&* 7 is* * is 

mmm) 

[0 0 3 2] 
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MB EmiZX V) , G a A s3fcK±t-y > Y-"f<0 I n A s o. 23 S bo. 77 £ 2 //m^L 
fco I n A s S bJ*&<Z>J8SJf£te«:, van der Pawrft-CiHjgLfcfc SfiT^t^i 
Ktf*. 3 5, 0 0 0 cm 2 /Vs. (^«) ^2 0fl, ^Y'JTilWl 

X 1 0 1 7 cm- 3 "Cfcofco -©^WfMI^fflv^, <t^*NM(!H£-fe 

fcJ&SLfco 3bfeW8H±. 3 5 //mx 1 1 5 ^mlc^WL^o *»«©<fe^- i MM*tfr> 
[0 0 3 3] 

5 0 0 K^im jfe-f- 3 y e>^ja»Sfe 1Hz, ttftttttH 1 H z -CMfc*5»t*l6 
K*iW36Lfcti*, D* = 1 X 1 0 7 cmH z 1 / 2 /W^o/; 0 D* {± N 

JttfeffilJB#*^1-&*5l-e**K S/NJt#l fc&Sfcfcfc&R&Al&ft&JK (W/Hz 1 
x 2 ) <£>MK N ^ffi3(f : jFoSjfelif«oi/2life«:»»tfefitT3te"to *£*fe0do*tt«Hr 

[0 0 3 4] 

[«0IJ 2 ] 

MBEftHJ:»J, GaAsit±l:;vK-yinSbtl/<m, ;>K-^InAso 
.23 S bo. 77 & 2 M mZmKJ&&Ltz 0 it&m^&fcm <DWkWm±, van der Pauw&T?ifll5£ 
X^fzt^h, mk-Wtt&mj&WS 1. OOOcmWs, v- hS*TL (3m£8i) 
7& s 2 On. + + V TIS^9 X 1 0 1 6 cm - 3 X'$>vtz 0 i<0<fc^«to¥##*R*JBv*T 

, £rW&S i N*liT»lofc. tffcfi^ Ti/Au^EBlf 

u y 7 h*7te»c x TommzmmLfzo gytmmt> 3 s^mx 1 1 

[0 0 3 5] 

D*=2X10 7 cmHz 1/2 /WTftofc, ^Hife^flO^m 

*>ticii> ^tc*H*??>i*. mm; j x*?%k®hg<Dmw* i §:iffc< 

[0 0 3 6] 

[«^J 3 ] 

MBEfttcJ: 19, G aAslt±C5 nmWInAst3 nmOG a S b £^SIC 5 0 

mmm&L, iatfrf-mnk* j&i&v-fco *nMw<omfe?-m&v>wmm*. van der p a uw& 

xmfeLtzbZZ, M-Com^lllK^S, OOOcmWs, hfgfit 

fit) ^9 0 n> ~>- h^r-v U Tifcflb&*2 . 6 X 1 0 1 3 cm" 3 X&otzo iOft^fi 

>y*ft^tz&, <£W*S iNftlRfSofc, ^fe«:m*»«'0*ft||»t*fi 1 v^ % T i/ 
Au^EBlfU V7ht7ftKJ:l>lS^U. S7fc®3*t*, 35^X115 

[0 0 3 7] 
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5 0 0 KOl», jfe-f- a y tfV^JSiftSt 1 H z „ 3££ttrtt46 1 H z TSa^»t**6 
fiE«r«36t7tfci*. D* = 1 X 1 0 8 craH z 1 x 2 /WiM*gL/; 0 

[0 0 3 8] 

[*WJ 4 ] 

MBEffiCi *K nlGaAsitiCnllnSb ( n SI K- tf > jT«flg= 3 X 1 0 
1 8 / cm 3 ) 1 //nu icV^-CpMI nAso.23Sbo.77 (pltK-tT >^«ft= 3 . 
5 X 1 0 1 6 /c m 3 ) ^2^m, pllnSb (plK-H'>^8K= 3 X 1 0 1 8 / 
cm 3 ) =£-0. 5 M mJ&&Liz 0 iOft^iftiR*fflv>T, -ftWift*>t« 

Iof; 0 ^^«ffiSR«'0*jesi»tSrfi i v^ Ti/Au^EBltU V 7 h * "7 ft ± *> 

ts^Mtto sftwatwu 3 5 ^mx 1 1 5 M mKmfLtz 0 *mMm<Dft&m*mit 

[0 0 3 9] 

m^mmt^-a y\f>ymmm*mmLizmmm&m*. i^ocmos7^>« 

mWBL* >^ 1 C Liz 0 

5 0 OK^mfo'lP, y Hz> glWftr&ti 1 H z T?Mffli-fe*t*flR 

K*H5feLfcfc£%, D* = 2 x l 0 8 cmHz 1/2 /WiHB5flRJK*^Lfco 

&VK<\<>!&WL*GLX^&Zb*lfe^Liz 0 
[0 0 4 0] 
[§£»J5] 

MBEftKi I), GaAsISlC^y7 7|i:LTA lo. 5 G a 0 . 5 S b £ 1 5 
OnmMLfcf, ?|lli/>K-^I nSbi^O. 5 /*nu I n A s 0. 23 S bo. 77 
* 2 mjfcft Lfco InAsSb »flR©I*$mi±, van der Pauwfe^iiU^ Liz ti^, I 
IT©I?IW«*»4 5 I 0 0 0 cm 2 /Vs. h3g#C (*^S£tt) ^4 0 0, 
V 7»5X 1 0 1 6 cm" 3 -Csbofeo i^)M*$#IUi^t, 

fiMRRT?«ofc 0 &fcM«IW3*<3#3gHHt i S:?rV>, Ti/AutEBlfU 'J7ht7 
ffit J: l)H^L/:o £3fcM«te> 3 5 /.rax 1 1 5 fimKmfLiz 0 
[0 0 4 1] 

j««ia»i:f-a y if > ym&^*mmLiz$kmmmmi, mocmo S5>f>^« 

5 0 0 KOH#^> jfc^a ? H z, .gHHfftttl 1 H zX'^Ufc&if 2>m 

K«rSOSfebfefcC*, D* = 3 . 5X10 7 cmHz 1/2 /WtMSfefcofco 

[0 0 4 2] 

mmm 6 3 

MBEifetwJ:!), GaAsi«ll:;>K-7'InSb^l^, plF-tfv^In 
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A so. 23 S bo.77£ 2 //m&JUfcjftfiLfco I n A s S b^M^M#ttfi> van der Pauw 
ftt?ailS6Lfcfci%> ^Z&T-comT-#»«^4 1 , OOOcmWs, ~>-h2£#L (3* 
^ffijft) J& ? 1 5 0 a. *t'J T*ac**l. 5 X 1 0 1 6 cm" 3 Tsbofco ^HJfeWOpffl 
K-t?>^{±, InAsSbi^lWtntMU ^ff'JTWMf^S 
»iUv»4 e 2 tifrKLT. «^»|li|TLft^ P IK-t;>Wit 

J: «9 . IfO^rt'jTlSiW^ f Ttv- >«^>ii^:LfCo GaAsI 

^±^y > K--/I n s bmi> vMV-^yy-tzztizx vm&nlto&tfnbtiZo 

[0 0 4 3] 

5 0 0 K<0IW, a ? tT V^aafeft! 1Hz, fflHFWH 1 H z T?MLfc:fc»tSJS 
S^SJ^L^tCl^, D* = 1. 2X10 8 cmHz 1/2 /WfcSSflRKfcjSLfco 

[0 0 4 4] 

[®m?mi£fcra] 

[0 0 4 5] 

[mil *»wtw^»ts*— o^i&^jso^jsi-fe^^ i cw— w«r^-riftaBit?*> 
[in 2] *»wi:i^4**MH:^ti cD^^m^y^u^-m^mirwrm 

[H4] #3PJ§K£tf£^$Hr>-9- 1 C<7Mfc^%#S#^>«<a^^^-t»r 

[H5] 2jc^^i5tt*^^-feV-9- 1 CO^'&»#3(l#-fe^^«|5W«iO<fO*^i-»f 
®HI"C&<i>o 

[HI 6] *lfci»fc:*m***Mft-fe>^I C©ft^^^*>*«©te©«*$Fi-»r 

[HI 9] COgM-b^t I CV>i&<DW*7F-tffl%Lm 

[0 0 4 6] 
1 

2 {^W^VtlB 

3 £atlU&«|S 

4 a BiimtmM 

4 b 7^t-#W >^ 

5 siysr — y#>K— 

6 G a Asit 

7 »-"ffrfri»^*W§ 
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8 ' &~4b&vo*0Utm 

9 m=it&m*mftm 
i o mmik&m*mwm 

1 1 ^S^^-tJ^SM 

12a KtaiaEnaK-^e 

12b fi«JKpfflK--/» 
12c HEftKpiBK-^* 

1 3 m^ts 

14 t*y7rM 
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